We study the Glashow-Iliopoulos-Maiani mechanism for flavor-changing neutral-current suppression in both the gauge and Higgs sectors, for models with SU(3)z, Igt U(1)iv gauge symmetry. The models di6'er from one another only with respect to the representation content. The main features of these models are that in order to cancel the triangle anomalies the number of families must be divisible by three (the number of colors) and that the lepton number is violated by some lepton-gauge bosons and lepton-scalar interactions. PACS number(s): 12.15.Cc, 12.15.Mm
I. INTRODUCTION It is a well known fact that flavor-changing neutral currents (FCNC's) are very suppressed with respect to the charged-current weak interactions. This follows from experimental data on decays such as Kzo -+ p+ p, Do@ +p, and Bo~p +p for transitions s~d, c~u, and b~d respectively. Experimentally it is found that [1] I (K p tt )/I"(K all) = (7.360.4) x 10
(1) structure and representation content of the theory; that is, the suppression of FCNC's is valid for all values of the parameters of the theory. The necessary and sufhcient conditions are that all quarks of fixed charge and helicity must (i) transform according to the same irreducible representation of the SU(2) group, (ii) have the same values of weak Is, and (iii) gain mass from a single source.
As the main points are valid for a general kind of model we revised them brieRy. The neutral currents have in general the form [4] J~= QL 
where q denotes a column vector with all quark fields (phenomenological states) and YI"Y~are the matrices
Yi. oc IsI, -2 sin 6lgrQ,
The change of fiavor by two units as~AS] = 2 and~A B~= 2 also is very suppressed. In the standard model this occurs only in second-order weak interactions. The two examples for which this has been measured are the KoKo and Bo Bo mass difFe-rences [1] : m~s -m~~= (3.522 + 0.016) x 10 MeV, m~o -mJ3o~= (3.6 + 0. 7) x 10 MeV.
(4) (5) On the other hand, no evidence exists for Do Do mixing.
Next, from the experimental data we infer that FCNC effects in the s-d, c-u, and d bsystems -are smaller than O(aG~), but we do not know if the same occurs in the s bsector and in ot-her systems involving the as yet undiscovered top quark. In the standard model, which is based on the SU(2)1, U(l) & gauge symmetry [2] , the Glashow-IliopoulosMaiani (GIM) mechanism accounts for the suppression of neutral processes in which there is a change of fiavor to order Gy or nGp [3] . The problem of how to implement such a suppression of FCNC effects in SU(2)i, U(1)~m odels in a natu ral way was considered a long time ago by Glashow and Weinberg [4] . The term natural means that the conservation of flavor in neutral currents follows from the group &R~IsR -2sin &g Q, (7) where e~is the electroweak mixing angle, Isl, (Is~) are the matrices corresponding to the third component of the SU(2) group for the left-handed (right-handed) fields, and Q is the charge operator. On the other hand, the mass term of the Lagrangian has the form -qI. MqR M and M are arbitrary 3 x 3 matrices. For the quantum numbers of the Higgs multiplet r/ and p see Ref. [6] .
IV. GAUGE BOSONS with h~= -h /. Equation (25) [6] . 
H. Models II and III As both models have the same quark content and they dier only in the leptonic sector we will consider them together. We also will write down the Yukawa interacwhere (2:) = (g), (p) 
VI. GIM MECHANISM
In this section we will study the GIM mechanism in the models we have considered before. In the gauge sector, the neutral currents have the form shown in Eq. (6) 
for the Z'0, where f denotes any fermion.
A. Madel I For leptons, the neutral currents appear in Eqs. (44) and (45):
aL(l) = -(1 -2x), aR(l) = 2x, and those with the Z', 13 -5x
13 -2x
Notice that as quarks of the same charge gain mass from different sources, in Eq. (22) ( 1R& d2Ri 3R) ( 1Ri 2Ri d3R)( d1R, d2R)~(d1R, d2R).
- (59) Taking into account these symmetries we can rewrite the quark sector of Eq. (22) [6] . In this case we have the same couplings for each charge sector; that is, we have the relation in Eq. (7) We see from Eqs. (64) and (65) that there is a GIM mechanism in the couplings with Z but not in the couplings with Z'0 as was stressed in Ref. [6] . It is also necessary in model II to introduce discrete symmetries if we want to prevent neutrinos from gaining mass but this will not be considered in this paper [15] .
As (1)iv gauge symmetry and we have studied in detail the neutral currents. However, it should be noticed that, in all these models we have considered, fields of the same charge belong to diferent representations and for this reason the mixings are neither pure "horizontal" nor pure "vertical" in the sense of Ref. [5] . For example there are mixings in the system d', s', b and these mass eigenstates are linear combinations of two SU(2) singlets, di, d2 and one member of an SU(2) doublet ds. We must recall that this choice of the representation content was necessary in order to avoid anomalies in the theory.
Here we will revise and comment on the FCNC effects and GIM mechanism in this kind of model. As in the standard model, all neutral couplings depend on the weak angle 6[~, which can be determined from several neutral currents processes, the W+ and Z masses and also from Z-pole observables such as the width and some asymmetries.
It is well known that these experiments have such a level of precision that complete O(n) radiative corrections are mandatory. In particular some radiative corrections modify the tree-level expressions for neutral currents processes.
Let us start with model I. [6] . Even the neutrino counting experiment e+e -+ v'v'p is not so restrictive, and since the GIM mechanism works in the leptonic sector, even if the neutrinos become massive, processes such as p,~ev, 'v"' will be very suppressed. In fact, these processes imply masses of all the new gauge bosons of the order of two (2) algebra.
The other fundamental representation of SU (3) given above it is straightforward to verify that As the SU(3) is a rank-2 group, the diagonal matrices A3 and A8 are such that A(3) = -A(3').
(A14)
